Effect of neurotoxic lesion of pedunculopontine nucleus in nigral and striatal redox balance and motor performance in rats.
Early degeneration of pedunculopontine nucleus (PPN) is considered part of changes that characterize premotor stages of Parkinson's disease (PD). In this paper, the effects of unilateral neurotoxic lesion of the PPN in motor execution and in the development of oxidative stress events in striatal and nigral tissues in rats were evaluated. The motor performance was assessed using the beam test (BT) and the cylinder test (CT). Nigral and striatal redox balance, was studied by means of biochemical indicators such as malondialdehyde (MDA), nitric oxide (NO) and the catalase enzymatic activity (CAT EA). Lesioned rats showed fine motor dysfunction expressed both as an increase in the length (p<0.001) and deviation (p<0.001) of the traveled path and also in the time spent (p<0.01) in the circular small beam (CBS) (p<0.01) in comparison with control groups. In addition, the lesioned rats group presented a right asymmetry index greater than 0.5 which is consistent with a significant increase in the percentage of use of the right forelimb (ipsilateral to the lesion), compared with the control group (p<0.05). Biochemical studies revealed that after 48-h PPN neurotoxic injury, the CAT EA showed a significant increase in the subtantia nigra pars compacta (SNpc) (p<0.05). This significant increase of CAT EA persisted in the nigral tissue (p<0.001) and reached the striatal tissue (p<0.001) seven days after PPN injury. Also at seven days post-injury PPN, increased concentrations of MDA (p<0.01) and a tendency to decrease in the concentrations of NO in both structures (SNpc and striatum) were found. The events associated with the generation of free radicals at nigral and striatal levels, can be part of the physiological mechanisms underlying motor dysfunction in rats with unilateral PPN neurotoxic lesion.